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Transfer of nolecirics idIo the cytosol of cdls 

The piesenl inventioo rdates to a msAod for introducing molecules in cells by 
disiupting endosomal and lysosomal membranes using photodynamic dreatment^ 
without kUling the mqoriQf of the cells by the ]riiottidynamtc treatment 

The majority of molecules do not readily penetrate cell membranes. Methods for 
introducing molecule into the cytosol of living cells are useful tools fiv 
manipulating and studymg biological processes. Among the most cmnmonly 
used methods today are micromjecttonp red blood cell gh<^ mediated fusion and 
liposome fusion, osmotic lysis of pinosomes, scrape loading, electroporation, 
calcium phosphate and vims mediated transfection. These techniques are usefiil 
for investigatioQs of cells in culture, althou^ in many cases impractical, time 
ccmsuming, inefficient or they induce significant cell de^. They are thus not 
opthnal foriee in biological and medical researdi or therapeutics in which the 
cells shall remain fimctional. 



15 It is well known that porphyrins and many othor photosensitizing compounds 
induce cytotoxic effects on cells and tissiKs. These effects are based upon the 
fact that the photosensitizing compound upon light exposure releases singlet 'O2 
which deconqx>ses the monbranes of the cells and cell structures and eventually 
kill the ceils if die desnuctkn is extensive. These effects have been utilized to 

20 treat several types of neoplastic diseases. The treatment is named photodynamic 
therapy (PDT) and is based on injection of a photosensitiztng and 
tumorlocalizing dye followed by isqposure of the tumor region to light The 
cytotoxic effect is mediated mainly throu^ the formatira of singlet oxygen. 
This reactive intennediate has a very Am lifetune in cells (<0.04fts). Thus, die 

25 primary cytotoxic effect of H>T is executed during light ejqiosure and very close 
to the sites of formation of "O^. 'O^ reacts with and oxidize protems (histidine, 
tiyptofrfiatt, meihionme, cysteine, tyrosineX DNA (guanine), unsadirated &tty 
adds and choleslml. Chie of the advantages of PDT is that tissues unexposed to 
tight will myt be afifected There is extensive documentation regarding use of 

30 PDT to destroy unwanted cell population, for example neoplastic cells. Several 
patents relate to photodynamic compounds alcme or conjugated with 
immunoglobulins directed to nepolastic cell reoeptcn^ determinants making the 
complex more cell specific. Cotain photochemical con^XHinds, such as 
hemat(qx»rphyrm derivates have furthermore an inherent abiliQr to concentrate in 

35 malign cells. These meiods and compounds, whidi are directed to destroy the 
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^ .ppB«hm No, 90 0731. 90 2634. 90 I01«. 94 .54^ .5 I«97. 93 4«37. 
92 4151 md » I49'- 

Upon .dnu«ia«do. Ite ««« ifc" 

which « -rte »> diflte. ««« ly»«»« """^ dlowng a ome 

Ct aini»i» . u*. »«e of wopri-' " "^"^ 

«, .C6«IC Ibe pho«»cli»«*,le compound. The combi«d ^ of <h. 

^Uamcer dmg and ph«o«*«-ble dn.g d««^ *e '^^''^^J 
15 pho«»cti»nable«a*o««lsknownisdin»«dlo«d««n^ 

amaiics le»li«g 10 ce« dc«h. » i. no. town of . n«ih«^ 

nnpame-* n«te»l« i««. 'y»»»' aft" 
endosomal/iysosomal membranes. 

The object of the preseat inventioo Is thus to provide a me&od to tran^ 
20 ™oJesintocytoso»ofUvlngcells.incultu«or^^^ 

to a .hotoactivatable compound, the molecule(s) vrhich » («) U> be 



cytosoU 



Icnglh and cncrgi to disrupt 



earners, exposmg uw ^» — ^ . • *uo 

,;,tt«ol inay be conjugined » or wlied scp«t<*r 



carriers^ opd€»iaUy fiicilil 
Tliis object is obtained by the present invention characterized 



30 claims. 



Tte o«sent inveatka retates to a «««thod for 

The present mvertion ^ cytosol 



, Hdnlity. This is perfioined 

photoactivatable cooflwuiid which is taken op Iq^ 
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located in radosomes, lysosomes or other cellular compartments, conjugated to 
or sqntrately togObear with carrier molecules, targeting inrnitmoglobulins and the 
molecules to be transported into the cytosol and expose tte cells to light of 
suitable wavelength to activate the pbotosentizing compound, such diat only the 
5 autosomal, lysosomal or c^er cellular compartmoit memteanes are ruptured 
and the molecules released in the cytosol without the cell loosing its 
functionabilhy by the action of the jriiotoactivated compound and possible acdon 
of the enos<Mnal/lysos<mi8l content 



In the following the present mvention is described in detail and illustrated by the 
10 figures^ of which; 



15 



Fig.l. represents illustzation of how molecules can be introduced into the 

cellular cytosol by means of the present invration. The frfiotosensitisr 
(S) and the molecules of choice (M) are endocytosed by the cells iU 
illustrates the invagination of tine plasma membrane initiating the 
endocytic proce^) and both substances end iq^ in the same vesicles 
(11). When these vesicles are exposed to light, the membranes of the 
vesicles rupture and the contents are released (III); 



20 



25 



Fig.2. illustrates protein synthesis in NHIK 3025 cells after treatment widi 
gelonin m the absnce or presence of TPPSj. and 50 sec light 
. exposure. Symbols: Q TPPSj, + light; - TPPS^. - Ught; v, + TPPSj. 
- light; ^ - TPPSjk + li^ The cells were treated with 3,2 >ig/ml 
TPPSsa and the indicated concentration of gelonin overnight and in all 
cases given the same dose of li^ Protein synthesis was measured by 
measuring incorpcnation of ^Jleucine into proteins, 24 h after light 
exposure; 



Fig.3. shows dose-reqxMise curves for cells treated with TPPSj^ and li^ 
only (O) w in combination with 0.2 (ig/ml ( v) or 2.0 (tg/ml gel 
ribed Fig2; and 



« DM 



Fig.4. 



30 



shows protem synthesb m NHIK 3025 ceUs after treatment with 32 
figteil TPPS2. and light in the absence or presetice of 0,2 fig^ml 
gelonin. Symbols: TPPSj, • gdooin: O, TPPSj. + gdonin. The cells 
treated with TPPS^. in the absence or presence of gelonin 
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20 



25 



was 



and ejqused to the indicated doses of Ught Protein syi^^ 
►y measuring incorpcnntim of iHloidnc into proteins. 



Fig. 5 



ilhistntes protein synthesis in V79 cells after treatment with 25 »ig/nil 
AIPcSj and li^ in the absence and presence of 1 {teftai gelcmin. 
Symbols: • Riotosensitizer + toxin; O jAotosoisitiMr, 



Fig. 6 



Fig. 7 



Fig. 8 



15 Fig. 9 



illustrates protdn synthesis in H146 cells after treatment with 03 
|ig/ml TPPSj, and light in the absence and presence of 1 ^g/nA 
gelonin. Symbols: as in Fig. 5, 

illustrates protein synthesis in V79 cells after treatment with 1 Mg/nd 
TPPS,, and li^ in the absence and presence of 1 ^g/ml gelonin. 
Symbols: as in Fig. S, 

illustrates protein synthesis in NHIK302S cells after treatment with 3^ 
pg'ml TPPSa and ligbt in the absence and piesaice of I pg/ml 
agrostin. Symbiris: as in Fig. 5, 

illustrates protein syndiesis in NHIK3025 cells after treatment with 3^ 
^g^ml TPPSj, and li^t in the absence and presence of I |ig/ml 
saporin. Symbols: as in Fig. S, 



iUustrates protein syrthesis in NHIK3025 cells after treatment with 
0^ Hg/ml 3-THPP and light in the absence and presence of 1 |ig/nil 
gelonin. Symbols: as in Fig. S, 



iUustrates protein synthesb in COS-7 cells after treatment with 3 

TPPSi. and light in the absence and presence of 1 \igfml 
gelonin. Symbols: as in Fig. 5, 



Fig. 12 



iUustrates protein synthesis in NHIK 3025 cells after treatment widi 
gplonin in the absence or presence of TPPS4 and 50 sec light 
exposure. Symbols: • TPPS4 + fight; ^ - TPPS» - light; 0 + RPPS4 
Ught. The cells were treated with 75 pg^ml TPPS4 and die indicated 
concentration of gelonin overnight and in all cases given the same 
doseofU^it Protein ^ndwsis was measured by measuring 



5 

inoxporadan of ^ieucine into pn^dns, 24 h after li^ »cposiire; 
and 



Fig. 13 illustnites protein synthesis io OHS cells after treatment with 3 )ig/m] 
TPPS], for 18 bouts firilowed by 4 bows in the absence of TPPSj, and 
5 b ttie absence or presence of 3 pg/ml gelonin before oqiosore to light 

Tbe cells were mcubeted for the same 4 hows in SO ftM chloroqinne 
or 10 mM NH^Cl to inhibit lysosomal proton degration. 

It is well docwnented that a nwnber of drugs, including di- and tetiasulfonated 
aluminium phthalocyanine. sulfonated tetraphenylpoiphines (TPPSJ, nile bhie. 

10 chlorin Cj derivatives, wupoipbyrin I, phylloeiythrin and possibly 

hematopoiphyrio and methylene blue is located in endosoroes and iysosomes of 
cells in cnhuie. This is in ntost cases due to endocytic activity. The inventtvs 
have shown that light exposure of cells containing photosensitizeis in thdr 
Isrsosomes leads to a permeabilization of the Iysosomes and release of the 

15 photosensitizer. In some cases, e.g. TPPS,, and TPPS,, substantial amounts of 
lysosmnal enzyme activities have been found in the qrtosol after PDT, indicating 
diat lysosomal contents can be released mto the cytosol without losing tfteir 
activity. This effect of phtrtosensitizing dyes can be used to release endoqrtosed 
mcrfecules fiom en&»omes and Iysosomes in goiaal according to the present 

20 investigatttm. 



The intnidttction of molecutes into die cellular ^toplann is aduevcd by first 
cjqKtsing die cells or tissue to a photosensitizing <tye, die molecule(s) wliich one 
wants u> deliver into die cytosol of die cells togedier widi, or not cairier 
molecules and immunoglobins. aU of which should preferentially localize m 
endosomes and^or Iysosomes. SecauOy, die cells or tissue is e}qM»ed to light of 
suitable wavelengths and energies inducing a photodynamic reaction. This 
photodynamic reaction will lead to disn^jtion of lytosomal and/w oidosomal 
membranes and die contents of diese vesicles will be ideased into die cytoscd. 

The principles of tbe present invention are ilhstrated in Fig.1. It is necessary 
diat die photosenshizer and die molecule to be introduced into die cells are 
located in die same conqiutinenls. It diould also be enqthasized diat extematiy 
added molecules may accumidate in mtracelhilv cmnpaitments other than 
Iysosomes and endosomes, eg. Golgi apparanis and endoplasmic reticulum. In 
such cases, fdiotosenntizmg conpounds located in the same co m pa r t m ents may 
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in c»mlMiiation with Ugbt be used for the same 

combinaUon of light dosis and pbotosensitizmg compound does not destroy the 
functkmaltty of the cells. 

TTw present mventkm is based on our in vhro demonsin^ 
photosensiiiar, for example TPPS^ (tetiaphenylpoiphine with 2 
groups on adjacent phenyl groups) in combination with Ughl can mduce id««e 
of fimctiooally imact lysosomal contents without killing a large fraction of the 
cells. The same effect may be obtained by using other photosensitizmg 
compounds alom; or associated with /linked to other molecules or parttcles used 
as vectors for directing the pbotosensitizers to endosomes^lysosom^ or ott^ 
intracellutar compartments. Such vcctois can be tissue or cell specific antibodies 
or other ligands that bind to the cell surfece, thus increasing the uptake of fte 
photoseositirer through receptor-mediated endocytosis. Another vector could be 
the use of leconstimted LDl^cles. Tbese particles aie also taken up by 
n:ceptor<«ediated endocytosis. Hie number of photosem^itizer mol«ules p« 
LDL partide and the Wmling to the im-particles can in this way be mcr^ 

compared to pfcbimfing to native LDL- 

The present imfentioa is not restricted to in vitio use, but may as 

vivo; either by in situ treatment or by ex vivo treatment followed^ mjecuon of 
20 the treated ceUs. The uptake into endosomes and lysosomes can be enhanceam 

the same mam^r as described above for in vit«> treatment Aii ^ »^ 
tieated as k»g as the photosensitizer is taken up by the target cdls and the h^^ 



pcopcrl] 

TT» pn»ent invention is based on both a pbotoscnsitizer and li^ m light 

25 must be absorbed by the photosensitizer or indirectly indnce an 

the photosensilizer. The wavelength region of use wai therefoie depend on the 

plK*«eositizer. Tl« exposure tight does not need to be mono^^ 
collimated. Evenr light source emitting the appropriate wavelengths can be used. 

Surprisingly the photodvn-mfc action accorduiB to the present 



30 seems to neutnlize the potentially cytotoxic effect of releasing the 
content. Tl« pttsem author have thus established that 1^^ 
substantially inhibited by the fotodynamic action of TPPS^ in a cutaire of 
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NHDC 302S cells. This was a smprising effect of the present invention and 
assists in maintaining the viability and fitnctionality of the cdls after tianspoiting 
molecules into Qrttisol 1^ disnipting endosomal/lysosomal mmhranes. 

Pvampleg af itirperimfintal and i^iinintl tlfl!'*<>^»" 

S 1) Cancer treatment 

Sevo^ photDsensitizeis accumulate preferentially in neoplastic tissues, the 
selectivity for a tumcMr over the sunounding tissue being usually a feiciOT of 2-3« 
but this &ctor may in some cases, such as for brain tissues* be hi^ier, i.e. up to 
30. Molecules which may be of clinical interest for treatment of cancer, but is 

0 restricted by a low or no uptake into the cytosol can be introduced into the 

cytosol by means of the present invention. Gelonin, as exemplified below, is an 
example of such a molecule* Several other molecules, either alone or linked to 
other molecules (e.g. mtibodies, transferrin^ photosensitizers, apoB on 
reconstituted LEH^paiticles) can be used. The advantage of such a combination 

S treatment wouki be 1) enhanced cytotoxic effect in deeper layers of the tumor 
tissues since low and subtoxic doses of light are sufficient for disn^lion of 
lysosomes and endosomes; 2) enhanced specificity of the toxin since PDT is 
only given to the area of tumor localization. 

2) Gene thereby 

0 Goie therapy» i.e* tber^midc transfer of genes to the patients cells, is promising 
as a m^od finr treating many genetic disorders such as cancer, qrstic fibrosis, 
cardiovascular diseases and many other diseases. The main problem today is the 
transfecticHi which must ocoir in vivo or in some cases can be perfonned ex 
vivo. Today, the most fiequently used vectm; i.e. the structure that helps 

5 delivering the DNA molecules into die cells, is different types of viruses, 
eqiecially retio- and adenoviruses. The drawbacks of sudi methods are low 
stability of the vector, limited specificity, low yield and introduction of virus- 
DNA into human cells. 

DNA, either as antisense DNA or whole genes, can be introduced into cells by 
0 the aid of photochemically induced disruption of endos(»ne$ and/or lysosomes. 
The treatment can be perfimned in vivo. 



wo 9007432 



8 



FcnNo»smi4» 



3) E^qperimmtal utiiizatim 



The present invention can be used to intioduce a wide vanety oi moiecuiw ■ 
ceUs in culture, eg, genes, antibodies, manipulated pioteins and compounds 
usoally not petmeable to the plaana mendvane. 



5 The present invention b fimher ilhistiated by the following noii-liiniting 
examples. 
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Fxample 1. This atampie demimstrates that photodynamic 
protein synthesis inhibiting compound into the cytosol. 



nent releases a 



A number of plant tojdns kills cells by entering the cytosol and inactivating 
enzymatically the ribosomal fimction. The roost cytotoxic plant proteins consist 
of 2 polypeptide chains, A and B, Unked together by disulfide bridges. The 
fimction of chain B is to bind the protein to d»e surfece of the cells, while chain 
A contains the enzymatic activity. Gelonin is a plant toxin which efiBciently 
inhibits protein synthesis in ceU-ftee systems, but has little or no effect on intact 
cells. The low cytotoxic effect on intact ceUs is probably due to the lack of a B 
chain in gelonin. 

NHIK 3025 cdls were incubated with TPPS,, (Formula I) and gelonin, 
sepanttely or together for 18 h. foUowed by 1 h in TTPS, and geloniiHlite 

medium before the celU were exposed to Bgbt Protein synthesis was naeasurcd 
24 h after exposure to tight. Tl»e photodynamic treatment, which kUls 10-20% of 
die cells alone, reduced the protera synthesis by 30-40% (Fig2). As seen m 
Fig2 geiootn alone in die presence or absence of li^ inhibits protein synthesis 
to some extent However, protein synthesis can be ctmqdetely inbilnted by 



exan4>Ie indicates that ITPSjt and light can be 
intact macromolecules into the cellular cytosoL 



luce funcdonaUy 
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Example 2. This example illustrates how the dose of light (with the wavelength 
uiiich is absorbed by the dye) can be used to decide the size of the surviving 
cell fraction. 



NHIK 3025 celles were incubated with TPPSj^ and geloning according to the 
5 design of Example 1. 

Clonogenic survtvial of the cells was measured 24 h after exposure to light. As 
illusorated in Fig, 3 virtually aU cells were killed with TPPSj. and lif^t when the 
light exposure was increased. This is in accordance with prior art regarding 
killing unwanted cells with PDT. Whra gelonin is added the survival rate drops 
10 due to the inhibiting effect of gelonin <m protein synthesis, showing that gelonin 
now is released in the cytosd. Increased concentration of added gelonin leads to 
more gelonin in the cytosol, as indicated by an increased snsitivity of tiie cells 
to photo inactivation. 

The present inventicm thus ofiers the possibility to set a level of survival in each 
15 case and select a combination of i^iotosensitizing compound and light e^qiosure 
which will keep the wanted fiaction of cells alive. 

Example 3> This example iUustrates how changing lij^t doses control die 
amount of gelonin released in the cytosol, as detennined by the relative protein 
synthesis* 

20 NHIK 3025 cells were incubated with TPPSj. and gelonin according to the 
design of Example 1 . 
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Figure 4 8h<w» ihai Ught doses abwc the toxic dose of 50 sec inc^^ 

;« rvtnsol as determined by the relative protein syntiiesis. 
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Example 4-11 dcmonslrates use of tlie metbod according to the invention o 
difieieirt ceU lines and with different piiotosensitizers and tox^ The 
intiaceilular location of the photoscnsitizas are lysosomal (TPPS^ TPPS^ 
AlPcSJ and extralysosomal (3-THPP). The foUowing abtacvalions are i 
AlPcSi. for aluminhun phialocyanine with 2 sulfonate groups on adjacent pi 
rings; TPPS, for meso4ctraphenylporphine with 4 sulfonate groups; TPPS2- 
meso-teuaphcnylpoiphine with 2 sulfonate groups on adjacent phenyl rings; 3- 
THPP for tetrahydroxylphenyl porphine. The used cell lines are carcinoma cells 
in situ from human cervix (NHK 3025), Chinese hamster lung fibroblasts (V 
79). SV40-tran$fonned African Green monkey kidney (CVl-simian fibroblasts- 
like cells) (Cos-T) human osteosareoma cells (OHS) and small cell lung cancer 
cells (H146). All experiments were designed as in Example 1. 



Fv^niple 4 This example relates to use of die pholosensitizer AIPcS^ m V79 
ceils withA«rithout gekmin as the toxin (Fig. 5). By sdecting a specific Ught 
dose (irradiation time) it is demonstrated that, witfwut the toxin very little ceU 
damage Is pi«)duced as Uluslnrted by the small reduction in protein syntfiesis. 

while with ^onm the protein synthesis is profoundly reduced. TTiisshowsthc 
transport of gclonin molecules into cell cytoplasma via lysosomes without 
essentially damaging the ceUs even though the intracellular localization of 
AlPcS„ is lysosomal (Moan, J.. Berg, IC. Anholt, H. and Madslien. K. (1994). 
Sulfonated ahnnimum phtalocyanines as sensitizers for photochemotherapy. 
E£fects of smaU light doses on localization, dye fluorescence and 
photoscnsitiviiy in V79 cells. Int J. Cancer 58: 865-870). 

Ficample 5. This example demonstrates transport of the toxin gelonin into H146 
cells without essentially afifocting die viability of the cells. (Fig. 6). TPPS^is 
known to be lysosomal located in die cdl. (Berg, K., Western. A.. Bommer, J. 
and Moan. J.(1990) lirtraceUular localisation of sulfimated meso- 
tetnphenylporphines in a human carcinoma cell line. Pbotochem. Photobiol. 
52:481-487; Berg. IL. Madslien. lU Bommer J.C, Oftebro. R. Winkehnan. 
J.C. and Moan. J. (1991). Light induced relocalization of sulfonated meso- 
tctiaphenylporphines m NHK 3025 celb and effects of dose fractionation. 
Photochem. Photobiol. 53:203-210; Berg. K and Moan. J. (1994) Lysosomes as 
photochemical targets. Int. J. Cancer. 59:814-822). 



11 

Rxamplg ^ This example demonstrates the method ^cording to the invention 
in V79 cells using TPPSa, as i^otosensitizer (Fig. 7). 

Example 7 This example demonstiates tiansport into NHIK 3025 cells of the 
toxin agnistin using the photosensitizcr TPP2, (Fig. 8). 

5 Example « This example demmistrates transport of the toxin siq>orin into NHIK 
3025 cells using TPPj. (Fig. 9). 

Example Q This is a comparison example demonstrating that when a 
photosensitize' (3-THPP) which does not enter endocyttc vesicles (i.e. 
endosomes and lysosomes) (Peng, Q., Danielsen. H.E. and Moaiu J. (1994) 

10 Potent photosensitizers for photodynamic therapy of cancer Applicatims of 
confocal laser scanning microscopy for fluorescence detection of 
photosensitizing fluoropbores in neoplastic cells and tissues. In: Proceedings of 
Microscopy, Holografriiy, and Interferometiy in Biomedictne. SPIE Vol. 
2083:7 1 -S2X there is no significant difference between the protem synthesis 

15 effect of 3THPP with or without gelcmin (Fig. 10). Thus gelonm is not 
transported into the cytosol of the cells. 

Example IQ This example demonstrates the transport of gelonin into COS-7 
celts by usmg TPPSj, according to the mvration (Fig. 1 1). 

Example 1 1 This example demonstrates the transpcHl of gelonin into OHS cdls 
20 by using TPPSj^ according to the invention. (Fig. 13). In diis cell line diere is 
a considerable protein degiadaticm in the lysosomes, which in the present 
example is inhibited by incubatmg the cells for 4 hours in either 50 |iM 
chl(m>quine ix 10 mM NH4CL 

Rxampip 17 Similar to example 1 this example demonstrates transport of 
25 gelonin into NHK 3025 cells as a function of the gelonin concentraticm when 
the cells were incubated with TPPS4 and difierent concentrations of gel<min. and 
e7q>osed to light (Fig. 12). When the cells were incubated with gelonin alone 
and exposed to ligjit, or incubated with TPPS4 and gelonin without exposure to 
lights no transport of gelonin into the cells was obtained* 

30 The examples demonstrate that different molecules can be introduced into the 
cells cytosol in a wide variety of cells using different pkotosensitizers and doses 
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10 



12 



ofli^ E)«»gHious moteodes «m be intiocto^ 
doses of photosensitizcis and light wMch do not ton 

moleciUes to be inlroduced and the plwlo^ 

ceUular campartments. The photochemical elfert on a biological coin^^ 
dependent upon the amoyrt of pholosensitizers in that 
light applied and the spectral properties ofthc light source. Thebcstwayto 
evaluate photochemical effects on cdb in culture is therefore to measure ceU 

survival 24 hours or more after treamwQL There is a good correlation bel««« 
the effect on cett killing and inhibition of protein synthesis 24 hours after 
treatments as presented above (data not diown). 
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CLAIMS 



1 . Method for introducing molecules into the cytosol of Itvii^ cells by using 
photosensitizing coaqxmnds and light absorbed by the photosensitizing 



compound 

characterized in that 

a) the phcytosensittzittg compound, qnimally the vector molecules and the 
molecule(s) to be transported, which are bmd together or sq>anite, are applied to 
the living cells and; 



b) are thai endocytically or in other ways translocated into endosomes, 
10 lysosomes or other intracellular membrane*restricted compartments, whereby the 
cells are; 



c) exposed to light with suitable wavelengths according to the absorption 
spectrum of the pbotosositizing compound^ in varying doses dependent upon 
the wanted survival rate such that the endosomal, lysosonud or odier intracellular 
15 compartmoit membranes are dismpted and the molecules to be introduced in the 
cytosol are released in the cytosol, and that the light activated photosensitizing 
compound by itself does not kill the majority of the cells. 



2. Method according to claim 1, 

characterized in that the molecules which are rdeased in the cytosol 
20 are selected from a groiqp containing DNA, oligo(deo?9)nucleotides, mRNA, 
antisense DNA, sugms, proteins, peptides, membrane imj^rmeable drugs, other 
memteme inqienneable molecules, and covalently or non covaleotly bonded 
combinations of the above mentioned molecules. 



3. Method accoidii^ to claim 1, 

25 characterized in that the molecules whidi are released in the cytosol 
is selected from a group of substances modifying the protein synthetic acti viQr. 

4. Method according to daim 2, 

characterized in that the compound which is released in the cytosol is 
gelonin, sqMxrin or agrostin or any cranbination of these. 
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S. Method acooniing to claim 1, 

characterized in that the used |A<rtosciiMtiziiig cwnpouods is se 
fiom the group comaining porphyrins. pbialocyanines» puipurins, chlonns, 
benzopotphynns. iiaptbak)cyaiiines, cationic dyes, tetracyclines and 
lysosomotn^ic weak bases and derivales tiiereof. 



6. Method according to claim S. 

characterized fai that the used photosensitizbg compound is 
tetraphenyl poiphiM with 2 sulfonate groups on adjacent phenyl groups 
(TPPSj,), meso-tetia|*enyl porphine wifli 4 sulfonate groups (TPPSJ « 
10 aluminium phtalocyamne with 2 sulphonate groups on adjacent phenyl rings 
( AlPcSj.) or any combination of these. 

7. Mediod according to claim 1, 

characterized inthatthe used vector molecules are site-directing 
molecules or enhancers which fadUtate the uptake of photosensitizing compound 
15 or the molecules ^ich are to be released into the cytosol. 



g. Method according to claim I, 

characterized in that the fitacUon of survival cells is regulated by 
selecting die li^t dose m relation to concentration of the i*otosensitizaig 
compound. 



20 



25 



30 



in warm-blooded 



or cell cultures contauung 



coinpound 



cytosol 



characterized in that it comprises a member selected fiom the group 
consisting of 

a) a carrier for fecilitating the translocation into intraceUular compartments, 
such as endosomes. lysosomes or other inlracelhdar compartments, having 
attached thereto both the cclluUff process-modifying compound to be released in 
the cytosol and a photosensitizing compound, which upon light activation 
rupture intracellular compartment membranes, 

b) several of said carriers wherein at least one carrier has attached dicreto the 
compouiid to be ideased in cytosol and another simihir or not similar earn 

attached thereto the photoseo^tzing conqxiund and 

c) a mixture of carriers separately together with the compound to be released 
m the cvtosol and the iriiotCBensitizing ctnnpound. 
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10. Coiiqx>sition according to claim 9> 

characterized in dial die said compound to be released in the cytosol 
is an antineoplastic compound. 

11. Compositim according to claim 10, 

characterized in that the antineoplastic compound is gelonin. 

12. Composition according to claim 9, 

characterized in that the ccmipound to be released in Ihe cytosol is 
selected from a group containing DNA, olig0(deoxy)nucleotides, mRNA. 
antisense DNA, su^. proteins, peptides, membrane impermeable drugs* other 
membrane impermeable molecules, covalently or non-covalently bonded 
combinations of the above mentioned molecules. 



IS 



13. Ccnnposition according to claim 9, 

characterized in that the photosmsitizing compound is selected 
a group containing porphyrins, phtalocyanines, purpurins, chlorins, 
benzopcHphyrins, nai^haloQranines, cationic dyes, tettacyclines and 
lysosomotropic weak bases and derivates thereof. 



20 



14. Composition according to claim 1 1, 
characterized in Oat the pbc^osensitizing compound is 
tetraphenylpcnphine with two sulfonate groups on adjacent phenyl groups. 



1 S. Composition according to daim 9, 

characterized in that the carriers are selected from sit&^iirecting 
molecyls or enhancets widi fiicilitate the uptake of photosensitizing compounds 
or the molecyls which are to be released into the cytosol. 



25 



iini 



to daim U 

characterized in that it ccMfitains photosensitizing compounds and 
other compounds nrnfiQing the cell membrane tranqx^t, £Gu:ilitatittg certain cell 
^pulations or other related functions. 
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